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(54) SOUD POLYMER FUEL CELL 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a fuel cell of high efficiency 
in generation of electrical power by removing surplus water which 
exists in a electrode and a solid polymer electrolyte layer and 
promoting diffusion of gas into the electrode. 

SOLUTION: The solid polymer fuel cell in which a fuel electrode and 
an oxidant electrode are disposed respectively on both sides of the 
solid polymer electrolyte layer, a fuel passage is provided on the 
side which faces the fuel electrode and an oxidant passage is 
provided on the side which faces the oxidant electrode, and a water 
retention layer which is formed from a conductive material and a 
water retention resin and has plural through holes, is provided on 
the fuel electrode and/or the oxidant electrode, solves the problem. 
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[t»*B2] mn&tm&. &*m±#ic*iLX5 o 

~9 5SS%©*(!£^W3ftSC££#ft£TrSlii;J< 

as. 

[W*B4] «7ktt«fli*5. #AjK+s/;u«. tFP 
^jllRSft* 1 *fc«eia«±©S^^Wr-2»W|-C& 
©B#W#^M»4lE?ti!. 

'«Bi-C*0. *©*BMttt#«. 2-5 0©ffiBtWC 

m. 

aif *st5j&B i ~ 5 <D^-rtifr — oicumDmm^ft 
*§}flg-c4> ?.ci t -r ssi*^ 6 set momtrnft 

C»««9 ] t FP*:>;*g 1 U>t§iJ!g#s > b FP*-> 
X3^>£:^i;x>£©Jfcfi£#$fc«t FP+i'* 

6ftT*5Ci *«f*t-i"*BI*96 (CfBtS©@<*i«# 

[it«39 1 o ] m?mm^. =^3w»)irc* 
•5c.i*^Fai<b-r-5.i»5j<^ i ~9©i>-f*i#> — 3(cie*g 

©@{*l«#^S»4ll7t!j. 

[ft^l2] &*«©/?;*#. ;j*j5~5 0 0 (imt 

H, — 2 H' + 2 e" 



(2) ¥fffi2 0 0 3 -6 8 3 3 0 
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* ft#> — 3(CIE«E©@{*it^^-l!>jBmm?tL 

[ mtmiA] &*.m<Dmmioxiwfi. mo. 01 

mm<tOAt<; *-)2 mm*«-C$>5C ££#m£-r& 

sur* 1-13 ©^m^-otcfsigwBftiitf^ sjK 

[»*B i 5 ] m<m<DmmiL&. mimicttux 1 
o~5 oss^-cmensct^MiTSfi^Jii 

SfcttS*JB#«ftSI&i:K:<t;t £ # JCtt. ®Kb 

©7l@j:o i>*i*^? vmz-c&zz tzftmt-rzm 

>m 1 ~ 1 5©c>-f ft*>— 3«:iBt8©@ftJS^Mj8S*4 
[0 00 1 ] 

[*w©Mrsa«»»] c©^« % ^m^j*©<fct,> 
20 m#mm L mmnm<tcmv, s6«c#o<«. mm* 
«fc owtmfH-nm'Rmicim-ir sawn&**B*s u a 

ct < t¥ fcft s m&iizft^mmmmmc wrz. 

[0 002 ] 

(Dmffi^ftTmm^nwDm&KJwmm^ 2 tern 

S. H<*i«^-a^®Ml 0 Hi. 85*4© 1 0 2*5^ 
SHUNS 1 0 3 © 2 -POtiTMi* 3 htfc 

30 2CCfct«f4#X <*3R) «3tl, ttiB&flftlSl 0 

©^m* 1 0 4 ASMI4@ 1 0 2 £8Mb8ffiB 1 0 3 ^rMffl'J 
*>6«^r*J&«:Efli3ti. 0 4 £»4ffil 0 

2 . 1 0 4 tBMbtfJfli 1 0 3 ©ra©^*J, -en 

■etitwwtis i o 5 *s£zm{tmim io6i%i.. c 

©<t ^ K L/T^)?X5 nfc^fi-feJU©ffi^«EEtJ 1 VtiT 
iffiC^c*. mfir-feJU^ffi^dbrffSiOtH^SII© 
StfJB^aWS**** X * » * 2 ft S . 
[0 003] **S*4ffi 1 0 2 *5 Jztmitffl® 103B, to 

SS*fc3£f#$ftfc«^-c* o . ffl&©af#u&i*a>6 ft 

S^.*4^SS 1 0 5«>6«fiS^«]SAt-CdHHs(« 1 0 2 

tc«*& $ ft zmm t ux<d7km £ . mi mm® ioe* 
*ft-eft©i4«H±-e@^»^««?s/fti!j«/sjs^ 

*©HfBf?E* 0 . «T©Stt.3:-C^ § ft & J: 5 fc 
[0 004] 

(SCI ) 



^{b^iJS : 2H* + 2 e-+ 1/2 0,^H J 0 



<SC2) 
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* > <b wf-icftM? zmmt^mfcv. 
mimmi o 3iijr«. ^tc^-rj^tokJM*:^ 

trbft*. j&£T4& 1 0 2fflijT?5£ 1 ©SlSKJ: O^Ufc 
*5?W*>«:. *#^<t©*f0tKMr@#ii5^Sft?5f 
IS 1 0 1 £2tj§ U K{b#Jffi 1 0 3 HIJ-C5S2 ©5J£{C4£ 

C 0 0 0 5 ] cne.©Slt.?r^J: < JUsHfl&ctf 
tctt. tttftS 1 0 2 fc J:tfI&lbS« 1 0 3 ~*tm*i <fcO' 10 

®103tB, wum-c&zm&zmffimicM&Tz £ 
ate <t »3 , Kftffjflg i o 3 ^mmamts £ n k < < & o 

[0 00 6] 8**4® 1 0 2 tgEfbSUGB 103K1 

{33*ifc@#iS!#^fIJS?fCJ&l 0 l©(*3gflT?1I#fflf*i 

i*. B iW^mftmMa^kfntmcDTkJg * > *s«? 

[0 007] T Bttft&?*JBMI 101?:® 
KftSmOKcfi-? 1 1 fcfc. JjR&S 1 0 2 iWKfb 

sijsi o 3-cw. m&*5£zm<m<D*fxMi&&m-fz 

[0 00 8] ±IBiSS£8?&-rSfc«>tc > «fM^7 - 3 
2 6 3 6 1 %«TB. *-'f>Mii©7-UXM«: 

-CB. B?j£©5S; 2 ©JSJtCtc J: 0 BMtiW«Jc£ji£l,fc*$}' 
K<b&J@rt©«*14ttl4anf®ttK«iRLT. m@ 

40 

[0 00 9] b36>LK^««:*Jl>-C(R*tt«»i UTffl 

i»Ti>*SR«sK V7i"; )vwtm.mmn&zmz K^tc 

!R*te*t*4©E£l:b^££ < -t & £ . «ffi©aj?«1*i:#ffi 
TL-. i> t, > x ttrtSGigJiif ftut iii* ;i"**-«£if ;*: 
£J3<„ oSD. x*;l^Hfifc*/J%3 
«. «£rsa®*tel**4©#WJfc2$5tt±f!B (f££*R(c 
*il,>T. K*14W*4««S*1 Oi?S%flg^W) * s i? 

4. fifor, fi<5©.mif^t'«:fft,^^7Ka^it?jnL/-c so 
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t. mffi©©*fi£fc£iS*/c®f(]&*#fci:. m%x\t<& 

[0010] — #1^>$S®3 02252 S^Kli. 

•IK.. «?K14*flii*-^>*^^4^?LStt©ffi7KJl 

«. ^4«*&ffl©*'xSKS§«:«*)l^fil^6n4?ces?). 
S#Xi&8grt©&g*5-b^U *<Z>fS«. BffcilS^HWI 

[ooi i ] wi^fci^tc. ±ia©fif*crpHr«i^ 
?tii>nnffi&ffl$tenmfcte^x±i£?ZTimM<.ft*: 

»B!WiOWt>«S»Wlli*«*&-}-SCi"r*S. 
[0012] 

mmw&MMtimmfcisfr-cto-yx. mm*** 
v/ s td,twumm±.ic . <t ffi*^t§iflii 

6^3ti> «&©Sa?L£W-r*G57WI:^ tS^SSBS 
«*» J:Cf /* fctiMSRiBSMtcfll *i @f*iS»T-S 

[0013] 

[^w©*is©0SS] *«m«c*ji>-c. mSBi«»4® 

[0014] BfMI^7'«WfMI& 1/tB. 7m-J*> 

tm? z> a * >$twtm t l x x a, * >s?r wr m a * 
i;3t®m i km^i>z.tifix%z>. mwmat. 

5j-a*-^>X;U«f:>M«fli, PSSA-PVA (ii<>J 
^ PSSA-EVOH (^>;x^U>X;U^>^x^ 

[0015] «B4«»«:*W*««^t*Sl6«. SSi 



5 

Kmrnttc <t d mimi&mt-r ■*>/<:©> mm.- mmn 
mtfa±.?z. mnmm<om^t. 11*520-200 

m*tt2 5*Ct?5x 1 0"'~1 x l 0"' (Q'cm) 

«s-c£>£<D-c. mtzmm<om^. m&wm&tcvom. 

VUtO. 05-0. 4Q*Ig£ftS <> 

{ 0 0 1 6 j mfm^mmnma. wszommzm 

[00 17]*^rfflC^SB, 

IS&Jg. !6?S£Jg. £^tltttft£{*tt£©??Ltt£tt& 
&*&Sb/c4>©£JBC>St Si(*jlSSf4**iJ 

mffi#M<*©ffififc£*jIUftt,>J:5K:. gtfclftjii 20 
att©«fct>*7L«fJB (tb^ffiS :50-1 00mV 

[0018] mwmtmmr hmmmmmmz. m 

mm^nm^im^ 0 0 MmKrF©&©#«f* ia>„ 
3 0 0 Mmio^gH^L&rw:, ^t>«.^i>tm.<on 

S#f?6*lftC>. 30 
[0 0 19] CtiiSWRCttHK:. M^Jl^W-^b-Cft 
ffltttJ:U„ MHUBCCti. ft. -i»-!r;U t n^' 

1<>&C «S*4*«i!sfi*3R©t8^«e^. HWt* 

&©S£LTt;tlI&C>tfL,T#j5~fa5 OfiS%, {ff* 
[0 020 ].WJSOB». «T©#Sct?m&CCBl»)-3W-5 
©ig-£$»£-£©g$. *SiHmffi«©^:#i^-*'> 

Jl/*?K£»^U ij-^^-^-it i"©^?Ltt*g± 
(*H»«P»5. 5 9 9, 6 3 8-Sf) 
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SI&fWl/TT. * - - / < - ft i*©^?l1£1I@LhlC 

S^-r-S^ft (X. Ren 6. J. Electroch 
em. So c. . 14 3. L 1 2 ( 1 9 9 6 ) ) ft 
$>Z. 

[0 02 1 ] ««». ^»?S/Mi«/SlD*'X©H*ai? 

M*+#tc$i£tnr6^#&s©-e. a^^Fm^w 

■MCtt. /JDBETCC 1 0 0~2 0 O'C-C^f h^U^LT 

[0022] rtxwtmi*. **i-eft©WBtcBK»flifc:tt 

*e>*i*„ m«. ttStcffitrffiCc. S55S*fi*.*:. « 
SHHtt^-fe^ u- $ £gJi 3 C <t cc J: 0 

[0 023 ] ft*ntS. *«tt*t»*» J:c;«*tt«li* 
*!BiMk)IWiT4)St5jMli!c*»t»* U ttftifc 
[0 024] «*tt«Bf©«*^<!: bttt. «ili©^ 

©s#tt5&s^<fts*s^n*^-5. c©n^. 

ft<ft^. mria©i*S)l^5g{CJ:'9. fiUMi Celtic 

^^<k^^^f 9 c <t*5r*ft < ft 

6. Cti6©«H***r*i. tl}fl§©^?L®{bicj:$ 

[0 025 ] «7Ktt«iflg«. «*tt»-C*S*Jl/«J<*^ 
*»6ft*P*^aBRS*i4 1 S/c«*4l«±©S4«W 

[0 026] «7Ktt«JSi©7j<M{bS*i 2 «t 0 /J^3 C»» 

*»*(*©Ka36ift{ar* ft < ft 0 . «a?i5rBEia-r 5 

0©«SH*J»SOtJ. 

[0 027 ] JWtttHCt*. S*ttfi}fll«. -fe;UP-^tS 
tt*»*>6flKRSh* 1 *3ttt*tifel±©<MflB*»*L 

[0028] -fe;t-a-x}S}fliiL/r(i. -fejun-^03 
11© t K a + ->S©— S5S/ctt^SB*^a V XbT;u* 



(5) 



[o o 2 9 ] ^/ciHjscc, ^jvu-xo^ms^y f 

f#£>ft£kCD<!: LX. ijJV^U^^-JV^JVa-^ (C 
MC) 4 -fe^n-xcDfc Fa*t/S*ftM^f©M*/ctt 

[0030] mc^ mscr^jvm (ma^^Jk 

* M bfc J: ~> )i> ^ * *s\ k ) sn/cr^;i/t;bq- 
*tt, *^>*»©K»3WI>a< % «yW4$tt«:fe«n (ft 

OH OH 
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/c*&. 4 0%^9 5%<Dx-7^MbK#W£l^ o £ 

;u*fflc>r*Ji/n-x©*K^bS*WfiL/tt3&«e>x-^ 
[0 03 1 ] y xs->ifflm<Dmft£uxte x #^^> 

Eft) fc<kDW«W5Sa5&5#f»«:WCi. Lfc#-*r. ? 

[0032] 3 6&c v mitrntux^^ji^u^f-b 
?$>^*mi^2o%mmmmi,xm^2&z>t. ^ 

[0 0 3 3] 

lit I] 

OH 



CH 2 OH 



-H 2 0 



-6r 



CH, 



[0 034] t FO + ^X^U^flltL/Tli. ifi^L 

+ ->X^U>i. y^xx 7i"J ax h U;l/, 

U- h ^ <!: 3 Stitch. 3 6fc 

> £ . :/* x >*} J; O'T * y o x h ij ;u £ 
*>*HHO?£lA>. BUie^S^ftOt h'Udriy^U>m 

Bitc^r ■5Sd^«. i 5 0 

[0 03 5] •fejun-^fli. 7 * -/ -rt-tUJJIfc J:j>*t 

immm. 6 o ~ 9 0 -cmRommrFicis^x *>m*.ftm 



[0 03 6 ] =;&7c3Rl*WI!4 0-C«. !»iMtttffifl§*J 
[0 0 37 ] 3E*&#?££ m«T Jl/^HzJl/n 

t Fa*->g£©J5J£tt#siiK , *^^tcJ:^^7Ktt 
ifet FD*~>S©^(C>PtL/-C5~5 o%«i^n^© 

50 «. ±fE©3?«f!i^A5f#6n.sj;^%*-rss»n3n^.© 
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[0038] u^mitmmicm.mmox*s>o . *mn<o 
tmrnt>mmti>c t xftum&ttcmmzm. 

[0039] mw&mi't L-X\t. iSt*-#>^5 

X\<>Z>il--#ls7y > ?*m^Z>Ct&X%2>i)K 

T. #-#>^^©3^*5R#fi£^SC4#T 

COa^MtlBJ IS:K- 1 4 69-84 20 

<Dffl&mxwm.zti> aratt#-#>:/5 1 o o 

: mo. 8 /urn) B. 

jwt^©-c$f g 

[0040] agnt4**f4«. mAim±#icM i,xm5 o 
~9 5mfi%©ta^r^wsft&©# ! i(?£k<,>. ccdwu 

Ci*it?i„ i*8&l*tt©*Stt¥*s 5 0 %MTIC ft 30 

S4. «*«i©ifcfi!a*ift*tci»ai-*-sfc«&.-**-* 

L $ 5 . $ fc. Saifcs&# 9 5 %£iffi;t -5 4 GbkB/jXJB 
©KHCfctf U JBB^lB©lt«f*J«fcC«!lDI*JH 

**pis-rsc4fc< . rt§B«jEKT©^$i-»*fasfm?ife* 

[0 04 l ]'H2^o-x«|g*jj:iyft Ko*^x^u> 
WR©J:9MM?n8ttttin«fflC»&«d. ^*®«. ft 40 
5~5 0fi»6©«*tSfe«Jit4. ffiK(c3R«JW4*. 31 

5 o m&%<dx-#>7z> •>2<d&') tzmn.mm*ft 
^r«*B=£f^s-r swj©«ffi©±cc— mici&fc u . 

^1 0 0-20 0 -C©SSt?^ 1 0 ft- 2 B$BMjQ&i£*SS 
[ 0 0 4 2 ] 7 * -;HHHB© J: 5 ttHMEf btttttlS©» 50 
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l?K4H«©#tt-e»fc»j»^-;* f-£H@±K 
-500 Mm. L< «#Jl 0 0-3 0 0 mnOJI? 

[0 04 3] ±x-mi> nm (ssffi) &4*tt 

«StC«*H*ia»nt-SC4iCj:5^4 

mm-t)i<mm=> x h ©iiftn^s/j^cjfli^. sct«^ 
&*s. mas4«7k)i©g^«. ^TKigic^sn-s 
«*ffl«jig©}*rjru^tw«i«c«tt «&mm<Dm&) 

CCJ:SE^4. Sfi5©aHt^iiCcfcStS«S«)S^©^r 
[0044] «7k@tc«. tt^%Bga>&K{HN&£ 

ibSPJ®* rSM7L*5^1?§ tiX l> Sii?Ltt8&{b#J 
«BK*»6«ie3tiSX/^*«*Ji*iBil0r. XA-X 

icmmmjxjfc<Di£tx<,>zm#nMmmmbcm *) tc-r 

[0 04 5] Sa?L©?LS*Vh3 ttfttfth3b>tt£. J8 
*tt«H13tifcJta?Ll*J«:*»*tftALtt< &9 

jitt*sK#sns*i. aa?L*f«Hr*fc»©u— «f- 
r :/ u - > a i vr fflt, > -2> y v itr )i> 3*> 

praEScS'NUS ( f - ^jS?aa© 1 / e 1 $ -C©$5B) 
«0. 0 lmmTfeS/c*. Sa?L«rff^-r^B$fCfflC^ 
5b- f-nmtO. OlmmJlW^l^Sm, 
UcA^t. SM?L©?LS«. *^0. O lmm^DfcA 

[0 04 6] -77. «»a»-fe A/©tt*a**s** < . 

Zm-SWibZ. *?S©S-r-&aM©S7Ktt©ffi^C>*^ 

-r^a«Mft**i 8 o* tcai>as*tt^ffi«c*j<,»-c 

«. 7K?iS©a5*Cii[S« 1 . 8~2. 2mmt45Ci# 
ftient^S. O/c^-p-C. 2mmW±©7LS©«M?L 
%J^fiSUfc*B^. ^T©7Kj®^Ka?LF«9{c{SA-C*S© 

■c. nmivfaitym-hm'&hxLiti.K nmK*#x& 

ajaoSK&S. J:-7T. Mffi?L©?LS«. S2mmJ: 
0/h3t»©*WSL/C^ S®?L©?LS{*. Ltctf-oXgO 
0. 0 1 mm«fc«3^:lr< . ^2mmJ;'7^3<. iOW 
*U<«^)0. l~lmm. $ht,C0iL<amO. 4 
~0. 6 mm-Cao^,, 

[0 047 ] Sa?L©^(C» v U— <f-T^U-^ 3 
>S*fflt>SC4*J-C#S„ U-1f-T7'l'-i'3>S 
CCtntf. «*Ji©tt»4T»©BI{l:S«B©*rt4©. b 

tr-tr-A©!R«K^»©H*fiJfflL-T:. tf-3fer 
im&mm $ n^tm-c t . stkb ©#{ciajR#jcc?i* 

ffM-r^C4*5r^-E>„ Hfciiot, Tttfe©K{b?fiJS*i 
»IW75Ct«<. U— !f-]B»«:J:t)Si^|ffl{c 
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CO 04 8] U— tf-T^U— > 3 >StC*sC>r. U- 
1f-*jSiL/-C«7 ?{tT;U=f>X^>vU — «f- (jg 
61 9 3 nm) y<t^ U^h>x+->vU-1f- 

(jfcg2 4 8nm) &ffit>£. U-if-t-A«. ^7 
x y (EfcK) u>xs /c(t^ y > p y (Rtt 
ft!) U>X5r«C»T0. 0 l~2mmfik©^.*PS 

g£— <*{t0fcfe©) it. Xir-yCcBSSft-CfcO. 

^ffliJ^rO. 6 — SmmCOfiSfflCD^f^CDX^-y^'-C 10 
^S63i±ru— tf-£MSlU ^ifc©®a?L£«*Jftc 
^7cc y^jUU>X^rffl^-5iR^{cat,»Jg 

tt©?i*^/?£;*ns#. f y > f y ±>)vu^x%m^n 

it. * y 9 ht£4> O < tiff;i:©*§JJ5tK©?l£fi^-f s c 

C 0 0 4 9 ] jK*4«feiI*gB?K:«. K<bSiJ@{c*ji^-c« 
**s*flET*fc«>. ttSi«*»©lta?l 

4. eh*BKfc»fc. •flMc«©*a?L©rt»»ffia«. 

JH*tt*aastir(,»s©*»*bc>. »*tt*siii/c 20 

?Lrt©*$Hi*«*J&Rl/. iAKlfc*i o XiJXVm 

[0050] {KtmKmfc&wmt u-c». x^ u>© 

**©£>&< 1 1 1 0*57 ?s<cs&34-ifc*att 

Attfttca. 7Mfcfcr-yf s >. ?wttxu> 30 

fe7 vita-') t^*V? >l>*U-7U\Z\s><Dpm 
[0 05 1 ] «*tt»IBCDt«B*JgRRrSfc8{>{C«. © 
iM'ST 5 F (DMF) . i^^;PT-tz h7 5 F. i^x 

©***««o*>*t»^^*»*te*fii8£ uxm^ 

[0 052] »»&rt»^©»*te8MK:ittW 

aA-rs^^ffl^scidir^So Rffiecct. c©^ 
©•? >»iait*^L'raijis©«jS*jia?irtai«ffi 

KJtaWS. C©#SK:<J;.2>£, KM?UiW©Sii?rfC$| 50 
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*ttt§}flg©i«ja*^fiS3n%t»©-c. m<.m<D±»icm 
to-5-*i»*t>. 

[0053] »a?Lrt^tc^3n;fcjg7ktet§«jS£3c5£ 
ffi^ffl^sci^-cgf^. n*&mm<Dmmt. buib© 

DMF«©W«»«*«:»*tt*IB*««*lS5-2 0 
Sfi%-cSJB3-a-/ct©*. Kii?U*3gfl^±ie©J:5K: 
tr^u «50~2o o-c-fi^i ~5^fa/ra^.|gj» 

[0 054] ±fEIII©&{C«7j<JI©»ilfl&tJf2)£;*ft 
fcJB*tt«BI©««©»3B*. 95 (a) iCm?. 
ii 7 ©«ii?L 8 fC « J87kt£«JJIS©*£M 1 1 **tUjS 5 ft , 
Sa?l8©?L*Itti*< g/ctf?L#53rJIR3ft£„ 

awcttwii©«K©-as*Bii*t/'c. 05 <b) icm-r 
J; 5 {cj»*tB»BB©««raffli3 twifcjjaaft»*. 

[0 05 5 ] WSU-lf-^-CJtjlJLrtSPix^^^^ 
-f-5©tt> &<&ofc9g7>WcMa?l£l£l-7\ -36© 

«c J: 0 . « L./cS7j<t4^flg(DtS)g*»M?Lrtgl5|gSk: 
»l/fc#6Jta?l©?lS*J»f 3fc*>«:tt. x ? ^>d/ 
OB«Il>5U- «fc©U— !f-PS*. *ttKClta?L 
*»JSlyfcB*KflIt»fcfe©J:9'h3 < TSsiWrt***. 
[0 05 6 ] SffiSa?LrtS|54x [sfcatcftfe 
n*«*»©?ia«. #£L<ttift0. 0 1~2mm> 
<kK>lff£L<im0. 1 - 1 mm. 3 P.KSfS C < itm 
0. 4~0. 6mmtW. 

[0057] #*jBatt«:wrfttf. ma?L©«*@^ 
» cc a* 4 ftafo^*s a# i, £ as t, sftsfn 
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fc. KfMMM^i^l 0%*?®tCJ5:4<!:. ^xS£8g*^S 

i«:<fc4*'xMafi©<ST©gF^. GlfcH©©*^ 
4ffl^/cm®^S*i(E.©7j<^*«: J: S^/x^asraji 

©*^*ffiaf4. blcW->X. tiEgf£**l 09ftftftCC 
±5 0%JWT* 5 *fS 

[0 05 8 ] GbkJf ©»a?U*> »48SS§ffl'J©?LS*^ 
S««©?LSJ: 0 to J:j>V$/c«^bSUSfeSS 

iiJ©?LS*s^{t?riJSffl'J©?LSJ: 0 fcA^^-T <0&BT-$> 
SCiW^lK Cti(i. M*4fifESSffli]©?La<!:^l4@ 
ffiiJ©?LS*5(§l C . to ^ cx/ S fc t*^bSiJSS58Sffi"J©?LS <t 

Mf fc»iw«j©7La*«ig Di§-a\ -r & ^ %®a?L*5Rf§jjf? 
•cas^jcb. 7j<7ia©^®?g^©/c5!)ma?Lrt^*» 

[0 0 5 9 ] M#tmcitm4%m^rWMTZ,. S4 
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H. 8BfI?Lte«fct;iOB*^t. €f*FB, 
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©/cfemilJLrtcD^g^Fti-^-C**. -2f. 04 

( b ) K.n%T£ stuff) mmnmiKDm^t. mim%Lt& 
^©#*«*st*;<!g# ? 6 team $ i to a* 6 

[ 0 0 6 0 ] fiUk»jWl*J*»<D»**3»*J: < 

firSfc&tCtt. 1IS<b©S»£#Iig-e&S#. TO I* 
^©fiSI?Ltt. «SflBfl.S*«'hSt>©'C. Sfli 

8*tt**«*#S*i4ii«>«:. ft-*«tf«^&Mtt 20 

[0061] «*JB«cjta?L*»jarr*80©*tti it 

ji?l©f*J§|5flE£±a5©J: 5 KJBjWEHU ■€■©«*« 
*««±«: * c t «c J: ») ±E i PI«0«Jt a 

jKHmfciflwacifc-cas. c coarsen*. 

»©«*«&*«: J: 4«^ffi©*^H**^fi*jK:tT 

«*«©±«:3 6«:TI(W&*»ta'Cffi*Jii««* 30 

[0062] 8**4®. mmmm, wtim*sj:v&*m 
zmm i>xt£%> Mnmmtt . s h «:■€■ <omm ©±® t t 

E©H**>6JIS*<*«:j:0«*>3n-C*>J:«,>. 

tf-^x*; £?L*rr a 

jR-ss-n-c. at{un«in©iR«^(cu. mitmm&xS) 

itmm&ftBm $ n-c <,> s <t . s'liBK^-ftiftss^^bSr-j 
«K*»BR-r4sfia**tti,»©-c. j^i4®fe*#@{tT-s 40 

[006 3 ] *^©«B4®tfe«. 3 fcCC-fe-rtb-** 
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km «* «fc ami tmux &m& o a t » t ©-c * -n« <t «, ». 
* f- > u X % £"©£ H % s H2 >• u - $ tjflnx o 

[0064] «*ws«:«iesns«eK t l-c«. m-hs 
mo* a ^icxvnwjmtm&imicatttitiz. - 

[smm] bit. *»i8*wii«:ittwr4. &*». &t 

©-Ctt&(,». 

2^.(0 if z> V r -i Ymm%y-Y (DI400Mm) T. 

(Nafion) 1 1 7, 111 70(im) 1 &tfc«">. 2 
0 0 ks/cm l gf£©JjaBET\ 1 5 0*C-C6 0#RB* 
ii*»4S2*j<J:^fcS'Jfii3£» BttifS 

tc. (£*JH#f4£L<-C. 4 5fifi%©-<>^H2;l/D- 
* £ 5 5 SS% ©T Hz^U>^7^^*Jj: TOit©^ 
*rD- * =f- \s ZsV ■< V i^T* - h * n - j< ^ >\> KB y K > 
CC8#>ls (H«»l 0filt%^#) . BUlE©Xg{C J: 0 
»&*ifc8MIB©»{fcffllSB«K:^BCc»ffl>*©aig 
*S (^SS: 15 0*0. 30») IflOOw 
m©«7KS7 4^U/c. 

[0065 ] •^li-C. «*Jiffi±tC, 1 . 5 mmFallsg-C 
V 9 ftr*-i>x-fV7l/- tf-^MWL/-C«a?L8^ 

tPSO. 5mm©n^©^iL/-CfigWL. rtSO. 
4~0. 6mm!ia©iFL^«7k , 17{cfpS!{Ui'c. CCC 

-^feafj^-rc itc «t »>a»©jia?L*»jiRLfc. 

[0066 ] ^#12-7 

a 1 «C^-r«*tt»JIB, *«tt«'ftfcJ: , 3'*©Jt , *«c6 

i«i ] 
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0%£U:©3f«tt«?4©E^**^-r*5. £rc. URB 
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